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Abstract of JP2005203340 
PROBLEM TO BE SOLVED: To provide an 
organic EL element which is driven in a wide 
width range from the low illuminance to the 
high illuminance of a light source application, 
etc., stably operates in a wide width 
illumination range and has excellent lifetime 
characteristics. 

SOLUTION: The organic electroluminescent 
element includes at least one set of electrodes 
2, 5. A plurality of functional layers are formed 
between the electrodes 2 and 5. The functional 
layer includes a layer 4 containing an organic 
solvent formed of at least one type of a 
polymer substance and having a light emitting 
function, a buffer layer B formed of at least one 
type of a polymer substance and a charge 
injection layer 3 formed of at least one type of 
an inorganic substance. 
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HI , /<y7 7iBHTiO)t»^*tRi>5)45l ; f7'D^li:, i«^?-«-^*»P>*4« 
*i4h ^Ittf4T'«^iftf:il5 tt*«^J^5„ 
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[ 0 0 5 1 1 

JblSW^E Lf ?CDii2 £ y ? *m t Lt, *fc^@5 ^-/txl!: L X iS etc m /£ 
[ 0 0 5 2 ] 

it £ ^ n .^ts: tiift, & & itmm * m l ± m ft x- m %s m yt iz & -t z x o 

l:t5:H!ft5 t o X , S#**3t#ttS:»SCfc«s-e§r» M S. T X ft ffi ft W K 
[ 0 0 5 3 ] 

£-f#7*S«lJ:K £9 I TOSH, S^tSSIf SCi 9 , 

&JRBMti»*l««:JBj*L» c\ H b & 7 * h V V ^7 7 ^ H ± !) - = v 5 : t |: i 
•J , H2}oJ;yifiiAi 3 Sr ^ T 5 . 

rwj: 5 tc * ^ 0J1 co 75 & ic <£ *t rt: , ;< y 7 7 S B *5 «£ % M 4 a ft =h U £ ^ * 1" 

[ ^ SS M 1 ] 
[ 0 0 5 4 ] 

& tc * % m <o m m m i- o x k w -r 5 = 

*IS« 1 Of «i ho/>5^yty h^lf-tt, ;?£lmm©=' — = y^ 7 0 2 9 

#i«*SilTV^^7^8©Sfil i©±JUc?gj«$ixfe*S 2 0 n m CO I TO* 

mfrbte&mii&2b, :©il2w±ii:f^$ixtl§ 2 o nmroSfk^ !) yf^il 

^?>/i5Sf ftAI 3 t , Sf SA13±|:ig^$iVfc, f J 2 0 nm©*!J 
Hb^^T'fc5^5'7 7gBi L X co # y [ (9, 9- v= ^ ^ 7 ^" U = ;v-2, 7-~J A , - 
T JV h-3-(N,N'-v?7ii/V)-N,N' {p-7~ f- jV-Jr dr > 7 =c =■ /U) -1 , 4-i> T 5 / 'O "tf 
> , )]Poly[(9,9-dioctylfluorenyl-2,7-diyl)-alt-co-(N,N'-diphenyl)-N,N' di(p-butyl- 
oxyphenyl)-l, 4-diaminobenzene) ] t , W- £ 8 0 nm©#H 7^tuyS{t^tlT*fc5i* 

V [(9,9- *J 3r 2 f ;U7;Wt 1^ — ^-2, ^)-=-l,4-^<>^-{2, 1' -3}-^ T v/T y — 
]Poly[(9,9-dioctylfluorenyl-2 > 7-diyl)-co-l,4-benzo-{2, 1 ' -3 } -t h i ad i a zo 1 e) ] h tt 
51*14 i, i*l4il;««Jtlf:i$2 0nmOJ/l->n (Ca) Jl 5 a i £ 
lOOnmCOT/W^^^A (Al) f 5 b i A» b * 5 US 5 i $ t ^ 5 „ 

y 7 r m m n r n % & n « fc t z. n e * •> — -< a* ~- ^ - tt ic x is a h x &> 5 . 

[ 0 0 5 5 ] 

A<Uyty|>»f (Bi) (£*T r^- v 7* ■? *m It tom* J its) ^Kfttmaitc^gg 

L , PP7JD L 7c * BE <t ^ cO l# (C ^ *t S ijUfi £ liM£ ® » £> fci 9 © ffi * Jf Lfct><Z>©Bfl«$r 
St^««I- WiD«BES^^lEl2(C^i- 0 ItMlilSiES (mA/cm 2 ) , « M 
fi 7JD « BE (V) Xfo-5o J fc - © i I , * U ^ ^ ^MkitmM * <r> JilE^gfE^ ^ £ , -eco 

*^^E13(C^:-r o S^^Wtt^Tt^^ (c d/m 2 ) , (mA/cm 2 
) XfoSc. @2lco^tttJt»W*lcilWi^(?)^!;7'rySft#l»II^PEDOT(c 
fCjtfcJtttflail©*-? (PEDOTSI^iri-S) IQ (c 7° n y h b X ^ 5 . 4 it , U3 
(coV^X^iJtfeco^^cJt^f|JlcOPEDOT^^^cJDxXig|lco^T•* i ib/^5'7T«5rl^ 

V fc Jt U£ 01J 2 W ^ ^- (^■y7 7l?rtfc4v^*^ tt5) Kt^5. HI 
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2, Slcov^t, 0«f»0?E#W:-**i.-?tL, (a) id X II (c) # * I) ^ f is m ikVo m =f- £ 
. (b) *5 J: I* (d) iiPEDOT^f (e) 5- 7 r g * t fc 4 U t 

[ 0 0 5 6 ] 

H12IC*5V^TIIig0i|l$r^i-ft^ (a) t it g5 #J 1 £ ^ "f ft H (b) £ <75 it t& d> ib IS lb 

ft i 5 . i <o^t y 7 >mityomi- vm-s . iL-h±& *> & x <o # < , 

*«E««8 0 0 ( m A / c m 2 ) I V ^tt IJ II IflStt * 

[ 0 0 5 7 ] 

tit, IH3{cio^-c*JS^Jic7)^y7'y = '>-^'ft:^*- : f-^^i-*^ (c) icitvif, K 10 

<^KH:, I*SSi)i-*fi^b 1 0 0 0 0 0 ( c d / m 2 ) J t-Sfct£®lfft» 
t£W.Bi&.& m& l> X Z> z\ k & Z> * rixtSL, ttKM 1 O P E D O T#^?rT:tft 
ft (d) .cfcfttf, ittSEfiSJlW^^-Ctt^^tSSS — i6Stt*Sltt«r*-r©tt-e-v^ 
€VM 0 0 0 0 (cd/m 2 ) * T* T' •? „ ^ ix£( 1 * ®S Sr '# 5 I t 11 t' # * o 
fc„ -Jjlt&m 2 <Z>^ y 7 r Sr t ft: ft V > gii ^ T* f4 ft III (e) \Z m T «fc 0 \Z , « « « & IC 
*tLT»e>*b5*3t3ft** s 'h* < . « « ds fi- 36 * * ^ * 4- L T ft v C i: a* to S . 

wnbB2*5±tfsi3i>6), * m w <d mm m i <d & m ^ \s ? ho/uayty n^t- 

3£ *r » 5 r Hi t* # 5 r t as to S . 
[ 0 0 5 8 ] 20 

* , m 4 \^ \-t-mmm \ <r> v y > m\t<ifo m * z — £ « &e tt (i4 0mA/ C m 2 ) 

T?K»bfc|R<0»3t»ff©^FlB]^{t:, ft b XI \Z « «E fit £r — j£ }C o & K & S t ft 5 *P « 

ee o m m & -t o ® 4 \z<>\,^x i> tt&<D & \z tt&M i <o p e r> o t m + <dw.& wimiz 
mmmthtif (D&tttnm t-ss ft l t^s. Btx&iE-s-tt-ttt-^ti, (f) i^tiwiw^u 

^7='>'^'fkife*T-0^7t@SO^'ft;?r. ( g ) a* J£ $fc 0iJ 1 COP EDOT*f©i*SI© 
3HL «: , ( h ) 7i»s Ute 0ij l CO * y ^ f v & lb 4b t- St -f 5 to « ffi co B# ID 'X <b *• . ( i ) # 
Vc&m 1 COP EDOTIg^-»C>ft-rsS3*D«ffiC0^WlE^5r«LT^5o 

HI 4 m *> v t is mfe 0ii i co ^ y y^^mit^^^f-axntt^tm 1 cop e dot^t-os 

il^ratPP*DttJEi:co||^Srft» (h) , (i) X'tts-T X o % % #J 1 co y ;/ 9* > K 30 
fb^m^lcitvtfft^F^tto^oTB]*P«J£co±#t.ft<m«gttcoi«v>^ii)?r*S,-r2 > - 
£ /is -e t 5 r £ # *> # ib d> r- & „ * S£ #J l co^e- y r/x^SMtl^ifl-^^J: t>* it «? #J l 

»PEDOTi^ogi^F B ni*3SSi©i«^fti (f) , (g) x 7jk -r x o \z , * 

ffi #y i co * y viftfti^ icitiiiSBf f B ii;fcfcotl*SSrot7^ ± .9. ^ ft < x 

[ 0 0 5 9 ] 

? C, Jt«<« 1 ©P E DOTiT-liJtgfftt^lE^blffi^iS^tttfeS t 
coco, PEDOT^roffiM:* s «V^«6{c®JESr±tfT'bfo*l5®2ffi^SdS±#LftV'> (HI 

2) . * fc % us if ^ « je m , w%±mfa& jgnmmx ttmfQmfotfmm z th . -t jieiisi 

«-Scoii^:^lll5i4:(±?F^IIgT-fc5ri:^sto75-5„ ItilcM tT*HK(7)|li«a| l 40 

D/fvutiif «, © ^ « asc ffi *=> b m sfe ^ »s n . ^o^-y^x^iSf-fk^^Mw^gst^ 
<6v^(c^co*ff(c*ti-5±#f4^ j ^*^-ois^^T-fo5o ^^x(4^ y >&itmmm 

^liiaAli LTPEDOT$r±[H]5#totoTfi:»ft *tLTV^:i**LtV^ 
* . ^ 6 . **«©^t«i|l© ; t!l^7 f >itft«*?l4*t««*l:*5V^TtPEDO 

T^^roJ; o fttSfPfi-^m^^ tu-ft ^ o rwi^^^tttt^iELi^otE-tiSS 
m<&®Lb LT18«it®T*5. ^ !) ^fygE<tfe»T-©r ©i 5 ft flE ix it fl* 14 *± * 
IftW-f-5$§ft&&K:fc^Tfclli]«ft«ftT'£>5 <) 
[ 0 0 6 0 ] 

ID 3 (C jo V« T . P E D O T m =f- 14 . « M & g. & © T* « gft tfc 0"J L X % ± ^ S & 

m * L T ^ < >5S W m (6J 14 jS ^» fa IJ ft" *, iZ ft 9 , B2tC*S^-CttfP«lRldS««$nfc* 50 
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a»*ae<b *:S »t t 5 . &br. wm&(Dm?i:wxfmffiLxh®n<vftV£te — v)n$ii-te 

4v^tOO. liiA/i'Oi«l:«oTPEDOTlf±n«*lS!J ! fit\ rjlll^y 
[ 0 0 6 1 ] 

rncaLt^ y 7 >■ m <t ®> m + <d m & & \* w h x & z> , ftv^t**i«t?t p e 

-So 3£}fc?&S<75*iAf4ff;&ft$&,!gl-it#J Ltte 0 ts J£ v> m Sf£ \z is v> T <£> 3§ ft tf> £b ^ — 
[ 0 0 6 2 ] 

m 2 T* 9 , ^©f ^l±il*IInmffe5 0 Lfc^oT, 0 3 IC ^ L f ^SS T* 5 

8 0 0 mA/cm ! OR£ttt, r^Hfe T /h J < i IC )t L T H IC 6 0 0 m W .£1 _h 

toxtw^-iiSAJ jixv^r M:; 1 ^. tiE L*^ IJSA Lfct^rof --©f ^ 
Jt ^ T* £> 5 fg ft $l 3£ ri* « <^ rt> , ft T* t> # f& <Z> & £ f4 ig £ H ^ t> © T- o T , V 
■ff >• Kffc&i h Wm '& (4 * # X- 14(54 ftJto fi if d ift S. IC /«£ o T ^ 5 o L^fc, rft(4;# 

w t frmM^m m x # 5 t> o -e s> 5 „ 

[ 0 0 6 3 ] 

r. <£> 4 5 I- , ^ U 7*f yiftftlI5:tf iAit Ltf (J ft ft tz # tt £ 

^1-3* tcov^T (4. ^ffi ic lili $ ftt i/> ft , -®W*f taAiSw* f^^ 
iK:«aL-C#*?i-3fcfiJlT©«fc « T W tft (4 < * X HI $J lc i§ §f -f H (g <D $L 

(H 5 (4 to £ fc||64tlE L$f ©«#Ox^/^- ^^SrtftBJi--5/t*0«EPI&ltt^ 
IHT-fc5o * fc . IH6(4l2l5(75*^-fl|^(cm^aA^i:UT(7)PEDOT^S:ieiDL/t* 

[ 0 0 6 4 ] 

IH 5 Jo <^ T , 1 2 0ttii©x^^Js:-w-<;i,| r ^ti> 1 2 lli|S©x^;K- 

^ x a- & ^ -r it , i 2 2 (tmm t "s) zmifem (KTS)tiit5) <t o s s £ ^ -r 

& , 12 3tt:|*ffi£$8ft*fc©*ffi£*-*-|Sl % 12 4(4|§ftec7)*;i5£Wt>liS(^THO 
MO), 1 2 5fttfi^itfta (BTLUMO) > 12 6f4fi§ffi_Ltf>* — /U, 12 7(4 
IgftBlC&A^ft/c*-^, 1 2 8(111101^, 1 2 9 (IDtlliaA^ tlf:tf , 
1 3 0 IJ^)tilCttA^^fc*-;V 1 2 7 tlgftJgtC&A^ftfc^^l 2 9 <D ?? ^ -g- £ * 

[ 0 0 6 5 ] 

i6l:feV»t. 1 6 Olilj?iiAlt LTWPEDOTCSllgtSL, 16 1(4 
iSi P EDOTl©^S^*tI> 16 2IJPEDOTfi:I)ti©#i?:*ti 1 1 
6 3l4PEDOTJirtcD* — /u , 1 6 4(iPEDOTrt©J|fi©x^;l'^-l"<^5r^t 

St-fc5„ $ , 12 7 *j t , lsottiSitAitLto^y^fviftftiiogii 
£ 3? L , lSifiliiffii^yi/^vlMtfcfcBloJSLSfc^-t-iMU l 5 2(ity7*rvK 

it^mmtm^tm<r>^-m^^irm. 1 5 set!) yf>^ft«iiirt©*-/K 154(4 
* y zf =f •sMikmmmft <r> mm. co * jv * - i^^y^^tiffcs. 

[ 0 0 6 6 ] 
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tt * £ *> * U 5 23 J; t/ 6 N 7 tt & < * t- « » {b . -=e f a> it £ tt fc HI -e fo 5 r t * a 
!2t5o ^ ^ ^ ^ <0 tft O ^ ft ^ Sllgl tf> 

4 i" , B5S:fflv^ttott**Eit«EL»f^iffi:o^tSWt5. 
[ 0 0 6 7 ] 

(OHOMO 1 2 4l:SA^, ifciil^i^l 2 8 L UMO CttA $ tl5 

0 ^*K:ftAJ}ifc^-yH 2 7 Joil/if 1 2 9 R] #P £ fc « # |C L fc o T 32 3fc 

[ 0 0 6 8 ] 

»: c > * n c *5 rt 5 « # <d a a o ^ r t¥ .m k m -r s . 

@ 5 IC^^T dr S CO ji^/V^ — U^/WSr^-riHl 2 0 tl*|^)HOM05:^ti2 7 
. I 2 O tl 1 2 7 (Oil^ ©it^li^^iJHtOx^^df - Lt^5 

* — ;H4*4 5x + ;u^-S:^oT^5 ^ i Sri«Lt*5 0, — »CH5©J: 5 * ft a 
*5 ^ T * — /Mi «fc ?)T*.^fc5fc^^i*5v^^^/u^ — Sr«F-t>, ft i^Jt^fC 

jjs J5 3i — Sr^ot f l$tiT^5 0 «£ o T > $&%mfo<Dfr — 1 2 7 fi S§ H ± <7) 

*-;H 2 6 i 0 til^x^/i/^-Srftot^SC t 1:4 5. r £ J: 9 zc * a- ^ — 
<£>ffi^l»1l_t:<7)*~- /u l 2 6 5:^)llft|:aAt5f:fei: i^-;H 2 6 2 7 

(Diiia^ofcx^/^-^^aio^^j^f jjs^t), * tc £ n £ m CD — g& a* 

[ 0 0 6 9 ] 

_t f£ <b , ^r-r y T (D A £ 9 K tt ¥ f£ zc ^ /U ^ — U X yl,^ f (c |g ^ f 5 f ^ f}] 

tixtfftv^ttT*5*^ J: 5 KfifeiiS*, H^CHSf SAl^fflv^ r t (c i ot 

k m & in *- z> o 

[ 0 0 7 0 ] 

!H 6 fi H 5 C*Ltftt»«4#«E Lf^^BSfflCtfftAii: LTOP E DOT 
6 OSriSttfc^^-^zn^/u^ — ix-</u$:Ui^-t-5fc*c^ll|-e*>5o PEDOTtDtom^ 

[ 0 0 7 1 ] 

ST, ^-yKDSA^trbix?) t # , * — /Mi |» ffi £ ^ ^ Ji ^ x: ^ /V- — ^"</i-SrfR 
— i/-<yK^i(:ft#t§o ^-/uo^of^x^/u^-^^t < % x^^^ - U ^< /u <d 

fclil60}«/£<£>as^cDfx5a s <fc 9 ^-/uftAis§SC/j:5©tt, P EDOTOx^/u^- 
U"< 1 6 4^K#<Dzn^^= 3 E ir — U"< /U 1 2 0 t^ftJfCOx;.^ /Uaf — U -< 1 2 4 <Z> 4» R] 

CfcSi^tibSo lll5^J:L^6co«^(0^^(c^o^T[B]--o^nJDmjE, gp ^ [W| — co x. ^ 
/u =¥ — *s * — A* # x. t> fc # > ID 6 (7) m -7- T ft 55 Tfe S ^ * — 1/ 1 2 7 CI it 

K L T £ 5l/h$ ^x^;i/^-!/-<;K7)i^t :5CP EDOT^)x^;^-i/^/i. 1 64 

^fcsfcfti : tut b»rs*m»^4i:5o mt % pedot^)x^/k-i/^^ 

1 6 4 llSJIlfc*-/H4l3"«^I4TtllI?8)tiOx^/i/¥ - i//<;u 1 2 4 \zm&-f 
5 0 
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[ 0 0 7 2 ] 

r »«f (ilAft LT#^5 t J: 0 ilgft^5lf»?rf ^fV^roffoS. BP *> , A IB # 

ft ■ z * /w — Bi«otlCl^bb -tm tufciis, ^ric^fcitt©!!* J: 9 
S £ I- fT fc> ix 5 «t 0 \z. ft 5 „ 
[ 0 0 7 3 ] 

l:Sf aASriat^ 5 © -e fc 3 . ^©14 £ f? « SI A ft L I® if & §| /H -f 5 ft P> , 
PEDOTfliif)j:-gl'tf>ilt©C)PtL, ^E- y 7 f 9 ff i<'ife{k'»3»Btt , »4»ii:Sr»»-tfctflp 
L < ft 9 . «fc 0ai«ra5©ds*i:ft-3fciSfSf#5„ 

[ 0 0 7 4 ] 

El7(Cio^T^-y^7 :f >'K'ft!fe)«)Kl 5 0 rtC«St»x^;U^ - U -< A- 1 5 4 # fe 5 

o rtt/!)SpiSi:UT*a.S^fc3i^/uJr — /i- T- #> -5 „ 1 2 Oi^Iil 12 4 1: 

^ tc 3 ^ * * * - U"< A* # J: 9 »l 3 ft 3 r i: ti 9 * y 7 >■ &t <k ®) M m ft & & Ws -t 

5*-/H 5 3CtoT#(S©IV^l:iffl/h J/ii^A-^-U't/H 5 3 W £ 55 ^ 1" 3 r 
£ 14 # fc> * T ^ M ft r. £ (c ft 3 o 
[ 0 0 7 5 ] 

T- 14 , ft-ff*y^7 f >'K'fb#l»^F > 9f-f4, Pg»i:Sa$^5Si[©i^-'i' i t ! -l'^/H 
5 4 # £ c 3 © T* 3 5 . ft »i * y ^7*>lMb4**ii0>*&j*fc:Si*1-3 t©i(B«T* 

[ 0 0 7 6 ] 

* * m <d m n \c & it 3 * y ^ x >- n ft m m m it , * a * -e an § ft *t * & <t> * si r- 
mux- * v y > m<tto itm^ & §: i-t z> „ m^t^sin tc^t v ^mittoit, e m<DM o 

O,0>tt(::. J: »5 /Jn $ ^KflsScfctSo^ < ofatomitto* £. C 5. ft.fc tt £ a: tf 4 « 
C5Mo0 2 ^3ffi<DMo 2 0 3 ft <!:* T* £> 3 „ j|jcSrSlt5i:V>9ri:ttti ! -lr§ltSt5i 
^ 5 - t C ^ L ^ fc *t> % l7c$nfflSi s 'h$ < ft o fc f4 « %t A # ft fk it to «fc 9 t> 

m^^r^L^-Tv^fii, IP *> * — A- £ ft Si t) 1" ^ *fc «g K ft 5 „ r. ft f4 IP *> 0 5 7 

[ 0 0 7 7 ] 

^I&tf>li/4»£>ft3^*/i'=* i — U"<^©gtiiS4:4i:5r tt!i5, i 7 o^t y 
[ 0 0 7 8 ] 

x. (b ft 3 0 * 7t . J: •? 3E «t d tit . tfjB:©Sft5»ftftfc J: 5 fc©©IS*>, ^SSHCIB 
t5x^/K- u-</i-w#«^t#it$tt5'<#-Cfo5o S£ ft ^ S {fc T* il S IS ISir £ ft 
5i !5©x^/L-¥-L''</HilSi^l^Ii||;Lfct©T-fc 0 . b b b S II o i 5 ft ^ > 

^* y v ^ jj? > k (75 ^ ^ w $t ft m it 1- *s t 14 % tb h <4> % it^ tot* %>frft,'p tefcti ^ ^ -cm. 

[ 0 0 7 9 ] 

©lf©git^K±Li^iii^tit5r t ^ x t) ia * it £ \t a» 5 r t # -5 a* , 
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[ 0 0 8 0 ] 

- cd £ o ft * y /7>SftlcSi:jtfltl*tfc5 tv^itlJ, S5 # ^- * « E L 3jf 

77^IIi4oTi^i^p|fili > n at % in P fr^ . ztift. Mifem M m. ic $ e> $ 

ggftiSSlll^It^T-fcoT, r (0 US & it £ « *■ % * S 4 # * W 14 £ ft o * * 
V^*M-i«<tiJ*5*»*sfi5>^-*r*ELti-»ro — oroRJSt'feo-CV^S. OS 0 , 3§ ft « ft 

[ 0 0 8 1 ] 

ft: iS g (4 # £ it -f\ ^9^<E»jStl^5«:<bHIi&fflSt S^^Sii^SC^TfcS 

0 £ ^> t- > *<©J5» ; flriELtt»-CllWll4^7^6»jSte.Il5$n4v>wtisJi) 

» «J * tt , SS#^»^^^8gELS?i^Kjkffl£ti5B# N WS&tti:i^?*#fc«tetti 
[ 0 0 8 2 ] 

ft :fc £ £ ft * ^ £ « fi£ T* £ T *3 t) . *3f5^e II ^^^KffcttteJWftiSjLfc&JffcmflfaA 
[ 0 0 8 3 ] 

r d -C , PEDOTtildf t*fo5©l:;iirPEDOT*flitIi;^Mtt5C^t^ 
[ 0 0 8 4 ] 

-rX'^m^tz X 0 [C x P EDOT3S^cD&0&m#aA#ttf±2ffi^cDii5^T-^$fc^(r 

ffiSf^ffitsr tf#e>Ht^5. S7t*©PEDOTif rotti^ftaPE 

DOT|r«^t5ffi» : f-|t» ; e©fci?)ii^ftLt^-5(DT*li/i< „ t rofei^^iiti5 3E 
{kLr^s^iitc-cv^tcffes, ») , & it 2 m.m <D 1% ft * & & <D ■? — nyti 

t-fc5, p EDOTrotttij-troSilia 5 «t r a* ± X- 9 « *b -r .5 ir^O^tt 

K9zt>tlX 9 0 
[ 0 0 8 5 ] 

fci 5 4*ljS««t?Ot«E L jR <7) ^ gb 14 f! £ T- f4 * tz - jR 61) * <b <D X' 14 * < . - JL 

t5 tlffllwf < /i^J; pl:Sbtv5„ L A> L 4 , S ft — s/ K <£> «fc 5 ft ft 

5 4 (S J* S iS fP ft IS » * ft T l£ *5 ^ T <b « ffi ft 752 # j§ 5 co (4 & n x- & o ^ - 
illiiiCioTffil^tlSCtdS^t^CioT^S. IP *? „ GmELm + tD&ltbttin 

1 ft tt o * 9 , ^ In ft II IS 3b ft T T- <d # ft; (4 jig Lv^#Tt-ittf ts^t ?r *o < 9 « 

«LTirv5ricffi*e>«v^^5iiSr^Lr^5 0 l # o x , ^mM<Dmmx^-r 

f4 P> ^ T- fc -5 o r tilco^Tlii 4 Srffl^TlftHJSrtTPo 
[ 0 0 8 6 ] 
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m 4 li 1 4 OmA/cm'H^-tCti^gT'*!] T'f i PEDOT 

fcCffcS. 1 4 0mA/cm 2 Wfl;Sit5r?^Lfcl^(C{±2-O<7?^^i: , b 1 5 O 0 0 c d / 

m 2 tti5:<Dm\,^mmx'myti- z> „ :©»t«/j:fcf-f * y t£ ¥ <o — t£ m & * *s it 

«r5*3t*^LTV^4flH«Tfc5<0-eiiSi#SrJt«i-5Jc:tt»ig-Cfc5 8 
[ 0 0 8 7 ] 

£ T , H 4 b * i» 7"r >K<k#l«^ W*^ftttl:i3^T t P EDOTf$f^-£*:# 

tt^S<SLtv^t^x.5„ ^ W # O # 12 ^ x ;7° u ^ ft i' T- g # £ 5 J: ?4i 

[ X % #J 2 ] 
[ 0 0 8 8 1 

ft td * % W © H Ife fll 2 o T fft 93 "T 5 . 

iiu 15 3? #J l T- 11 3§ 3t S £ LT#!) 7 Us- u y & % m & ffl v> fc ^ , r rof]T-(il*I 
4 t LTPPV|OMfiT*&5!K!J [2-7< h * ->-5- (2-^ ^- A- ^ * -> n ^ -> ) - i , 4- 7 * - 
U^f"=U>']Poly[2-methoxy-5-(2-ethylhexyloxy)-l,4-phenylenevinylene]SrfflV^TV^ 

3? J£ #<J 1 O « J; 9 <b £ h K 3§ ft & S £: i* ft 5 r. i # T* # 5 „ 

[ 0 0 8 9 J 

* *3 *fi IE x m oi 1 *5 i of si m m 2 -e h: , m « 1 t u-ctttf^^Sfc&ffl^fcas, # 9 * 

[ 0 0 9 0 ] 

^-7<?-^^7yv^. 3? 3? # ^ * # » , mv!ktttfcto# 7 * . mm? >y it® # ? * . m^mm 
a 7 * , ^^M4.S3t'tt*^{4^jS7t'i4©#y^ ; ^u->7 i t-7^^ — k y 7j — ^ — 

tr u > . ^KiJ # y t ? y u- b ^ *ftR#^u7-f 7 s>. ttt m & <o % 

9t =t 7 4 A ^ > JcV^tt. S7t'tt*fcl4^37t'tt^As 2 S3, As 40 S l0 . S „ 0 G e , 0 
© * ^ 3 7 s / ^ K # 7 ^ > ZnO, Nb 2 0, T a 2 O 5 , SiO, Si 3 N 4v Hf0 2 , T 

. * it f !J = > . !?A|t*, S<t:7J"y[7A^(75^^fr#$4, ft W* , * £ >0 fc* 
[ 0 0 9 1 ] 

* fc, && ffi 2 t LTIi I TOA^iiStiiPlV^ftS. I TOI4*ttt«SK< o ft 

& 3tS9fflL«OtStLT#<ffl^5)ji5. fill IE H SS |c *5 It 5 I T 

o « * y * y iots«±i^g^ixfcS, 7 * h y y ? 7 7 mm & m ^ r m 

DC /<?-=y/$tifcb©t'fc5 0 * , B ® {ffl »c ft £ & 9 ffi £ ft it ^ ir fi jg- ft 14 O 
^JR*tJ|£(-T-«figi-'5-i:t)"IteT*fc-5„ fl; H *4 <h L T fi . I TO. Skit §8 (Sn0 2 ) , 

(zno) ^ (ommm-mm<D m s ? a a (cr) , =s/^/u (Ni) , a (cu) , m (S 
n) , ^y^xf> (w) , & (au) 4if, tt*IS&o:*:# ft &JK<fc5i^ ®ML 
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[ 0 0 9 2 ] 

wt-ii^ y T'f >-iftfeiioi)iii 2 0 n m x* £> 3 , "evzffymit^oMmtDmmtt^ 
\z m m ^ be s vm4 m tt & u x m — * be % a* » e> n * < 4 -5 * -a- a* # <o x- a 

i- x * h Jt & * # < -f 5 t 5 2&*a* 13 ^fp^ Tfe^-g- 1> 5 „ * v y 7 ^mikvommn 

m & <0 ffi,ffl iiWtte. 1 n m a> b 2 0 0 nmO®I^*ISSOllil:lLT^'5„ 
[ 0 0 9 3 ] 

# *5 , HI 1 lc * Lfc««*i»e>i!t5*f SAi 3 <h L X li iu 3£ L ± 5 Ct JJ x* 7* V » 
ft ^ <D IS -t 'J V J* (V) *?m (Cu) , ny-Jryu (Ni) , /U7=y"A (Ru) N ^ 7 > 

(Ti) . => - ? A (Zr) . 7 > ^ * 7 V (W) , ^ •> M ^ (Y) . 7 > * V (La) 

^#<0&#&S<OgMfc4&aS|^8&C9*3F'l4Sr7rc-*- 0 * , J $> J £>aA*i#t£as& x <5<bCDCD_klE£: 

[ 0 0 9 4 ] 

* , fi»*« j f-^o s ,^ai^s r ^sfcfc^, * is ^ is it 5 '< y -7 r m b cd m =f- a fa 

^iii^3tlroi^l?p* J; •? t/h$^fcro$-l^50i45g^ l^, — mk t T # U [9, 98- 

•^t^ f ;V7^*l/> - 3 - N- ;V7xi/U)-^7i=/l/7 5 V)] (po 1 y [ 

9, 98 — d i octy 1 f luorene — co — N— (4 — buty 1 phenyl 
) - d i p h e n y 1 ami n e ] ) if <D /K V 7 ;U * U- 1/ ^ tfa *£ ¥ tfi *> tf *U -5 A* 

, y 7 x S t* tt % 3t S «■ Pr \z a o x m PS £ S it 5 r i & 5 . *Hig^|XfflV>fetLfc 
X 7 X m t± ¥£ % tt m iZ M L X + ft 'b Z tt « * $L fP 73 Sr J* o X *J 0 , Ifr^lfcLTt^ 
„ ^MMMiZ to ft -5 y 7 x S <75 HI f4 1 0 nmT*fooT^f>-3 — hfetCioT^y 7" 
x^Kfk^lSfl^JitCSISSix^o ^77rittl 0 nmf|?7'B^oliJ{|t5: 

t *s tb 515 s „ '<y7ris<Dmm&m-r^k\$mm&)^m*<Dmwim}£&±%-£it2>zbiz. 

* tz '< y 7 x M t L T f4 > ff 7d .^ii©^.^P,f , S-*tt(D(a]Ji. fcilMitffifa 
Ait, I*iiOM©i^/v^-Hi^jtoj; ^it^ffoott) $ e> fc f± ^ f 

^ 3 — hSIc iotf *t5fc©fc*ltT/j:< . If SAI?:ISif 4 i'© K x -Y 7" n -fc 
7 T* i ^ t 5 i C (4 ''^ 7 7 I C O ^ T t S 1 t* S ^ L , HI Hk 'M Wt to (C K -f 5 J; 5 

[ 0 0 9 5 ] 

S e> * 3t . K^^-W^E Ltfm<D£ 0 <c 4# S'J * « « W # 14 «: « T t wj: , -«i;7" 
7 **f- y V iff tftitv^i 5 * * K , iP^^U ^^u>-^{t;-&!fe^^u ^ - # ^ - 
it-tm, Ty-V;i<-mit&®m*Ri\ f ^Z^bb~*IffeXibZ> 0 ;iif,oftIttftlttiiaPi: 
, ^^t-tt ^ « V i: 5 - i: SP *> v K -v y 7*as 7^: # t 5 - t & M * L , — U (- C 

b 7° 7 * y ? & q + ?j & z h z> A,ii§im&fr&\,> <o xmiw- & ± % < ■? z> t 
m =f- oiEW)«EEas ±#-r 5 r t tc/i 9 a* l ^ r t -c « ^ a* , BtffSriiej^K^i-s r. 

[ 0 0 9 6 ] 

^^-y^xgBtLTfi. * ^ ^ <b -g- #9 co is s SIliTt i< > ^«g£L 
X t Su IE m to J: 5 M =f- 7 a y 9 mm Z h It < X h «t 1^ . #iJ^(4*, MTt^^m^fa 

aAPfn^'(s<-r?.j: 5 u n x & tv kt i „ ^ € a« tK y 7^ti/y«i 

tfs , ppvco J: e> « ^ Ml iUtt w ^ *t ^ X fo S « -g- « , If T'n 7 ^ifji|< t U 
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[ 0 0 9 7 ] 

T«fl!T*5J:5ft<fc*ftt:«^5:it^l-eJb4. L # o T , ft^SC (1) *5iu? 
fb^S: (I I) {-*UfcJ:?>fc{b^ft*5j;05-tixe><ofS*tt:Sr*tf#<<0*Sti s a*?Rri6 

[ 0 0 9 8 ] 

i?u IE H i£ #J 1 «t TJ5 2 f fi . %ytm 4 t LTIi^ fy^ - hT-fi!cM^ixfc*f!; 7 ,u 3- u 
y*{k^*^P P V3Rft^«Srffl^RJKii|i!|8 0 n m i Lfc 0 3§#Ji4<75J3lfflilil^-(7>^ 
ffl*#{d-§-t>-frTiia:^S$n5'<t t.OT-fc5c # 3§ ^ <£> H S£ tf> & CI fi 5 0 ~ 2 0 0 n 

- * Bt & ti. ic < < tt v s *itmm&B^m&ttww>v>&fc&mkt£znm&iai<ti:r> 

[ 0 0 9 9 ] 

* *j > ft s 4 t uu^y 7yuti/^»ft#*^p p v^fttftoitfc-^e,*^ 

[0100] 

# >J 7 is XXfiP P V <DmmteZti?ti<t¥yS: (I) i: # ^ (I I) iz £ tv 
i: ;t f£ , (WO9813408) 5 VMi (WO0228983) I: P P V *J i U!# !) 7 

[0101] 

^ r T 3§ ft « £ Lt*-/^itti:ft^WfiJ«i>5i^tt*-/^D y * m tg £r «p o 
^•7 7 7il:i««l:Eit5 : i C i D i ») ?r IS ft 5 r i: ^ f # 5 „ 

[0102] 

ISELMIil-iro^-g-fefco^Tt^^S^fiK^rT-fcSo - <b o ft #t <£> f¥ *H fi ( r^-^ 

[0103] 

HSt-iS^T#5r i*>f,*ffig|©tlE Lg^©#^i)SiJiJ:iS5„ * fc, 3§ ft ® tf> 
[0104] 

as) $: mft^ttwx'ftt z> ms- . * t° >=• — t , ^ -r > ^ & ^ , ^ 

fgi:*i«>itiE LifS^rof^^^pjffit /jr 5 £ «t £ , * e L <d & Mffi <d & m 
[0105] 
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9 # a* & « i * a* » v^i^xy hftifeiftfflv^r tciti, o^rt* 

[0106] 

< (i-g-^^ffi £> tt, Ca-Airo 2lii|roffi, Ba-AICD 2 Jg « ig . fcSVMlCa, Ba, In, Mg 
. Ti^W^M^, Mg-Ag-g-^. Mg- <OMg-£-& ^ , Al-Li-g-&, Al - Sr-g- & , Al- 

Ba&&m V> Al&&1$ & m V *X 5 o fcSVMiLi0 2 /Al^LiF/Al^(^aJf#l^f3:^1£W;|Sf 

[0107] 
[0108] 

/^y^S, yv^Sar-^D^iyhft (LBfe) , f-x^- k^ir-s, * tr 
^ = — h , -Y >- * i y h , ^ya-r-f y^S, v — m?£ i? (DMiZmti: H 

fa bm±M&.-*imX' & V , a£*«){c*3g9i05a&*«:*3!iL&.&J: 5 ic j& W Si * 2r ft r- fc 

[0109] 

-</^X'mW £ *l , Sfc, ft»^^^4#ttSr^-T. ffioT. t§ Jk ^ j» ^ cc> IS H K fc> fc o T 

[^^-hW^UfflpJtgtt] 
[01 10] 

* 38 W tc *» 5 « E L * ^7- tt , *Ii£v^S<75t5HtCfe7coT^^(c»)^L, /5> o # # 

fttti;«titv^rot-77 h /< a- x -< * y* ^ * ^ * , it m ft if £ ^ tr j£ «£ ft i£ 

[0111] 

[m 2 ] * n w njfe 0ij i tc*5(t5^& y yT^mikmm^-fczt-tzfvDu&m t ^ 

ti Z> M&L & 8t <D M & 5r ^ t i T- fo 5 „ 
[ H 3 ] # « 91 O IS * 1 tdS3ft5tt8fE«fti:*3t3fi«(75BafiiSr*-r0-C*>5 o 
[ SI 4 ] # 38 91 0> H ife 09 1 K *5 3 * y ^^viKkttsH^-o — Sm«ftie»)B#o»Si:PriJD 

m ee o m ■* x ft *■ * -f h t- & 5 „ 

[ HI 5 ] * 38 91 31 % m 1 <Dftm&®.W1rZ>lLlb<Ds<l/ KiiifJ) 5, 

[06 ] *sno$tfl l ©ffffitawtitftro^i' K«jg0-C*>5. 

[ H 7 ] # 38 91 <E> H J£ 0!l 1 Of£/8£fftBJ-r3fcfctf>'<v K ffi il i T* 5 . 
[ W «o ift 91 1 

[0112] 

1 £tf 

2 li 
3 

B *y 7 t B 



4 m %m 

5 mm 
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